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Background: We previously demonstrated a method of quantifying systemic to pulmonary collateral flow (SPCF) by magnetic resonance velocity 
mapping (PC-MRI) using the difference between pulmonary venous and pulmonary arterial flow. We demonstrated that SPCF is very important in 
patients with cavopulmonary connections. It is important to understand the accuracy of these measurements for clinical use. We therefore aimed to 
validate the technique using an in vitro flow phantom.
Methods: A flow phantom consisted of a programmable pump and flexible tubing submerged in water (see Fig A). Steady flow was divided into 
tubes representing pulmonary arterial and collateral flow. Pulmonary arterial flow was further divided into right and left (RPA and LPA). Two collateral 
branches supplied adjustable flow to each pulmonary artery. The combined flow on each side was measured by PC-MRI to represent the pulmonary 
veins (RPV and LPV). Ultrasound flow probes were used to measure total flow and collateral flow.
Results: PC-MRI derived collateral flow measurements demonstrated strong correlation with directly measured collateral flow (r2 = 0.97, see Fig 
B), with a mean error of 0.1±0.1 L/min over a range of collateral flow of 0.7 to 2.6 L/min compared to a range of total flow of 1.9 to 5.5 L/min.
Conclusions: Under ideal conditions, PC-MRI derived measurements of collateral flow are highly accurate, with mean error of 0.1 L/min. This 
further validates the technique of quantifying collateral flow using PC-MRI. 
